was cloned into the NaeI and SacII sites of the plasmid containing the NOG2 gene, generating plasmid pQL004. The NOG2 gene fragment was excised from plasmid PQL004 from the NaeI and XhoI sites, and used to deplete the snR191 coding sequence by homologous recombination.
In another approach, the plasmid pQL004 was introduced into cells and the chromosomal NOG2 gene allele carrying the snR191 coding region was eliminated by recombination.
snoRNA expression. A plasmid that expresses all four guide snoRNAs of interest was made as follows: The coding sequence for snR191 was amplified from yeast DNA, linked at its 5' end to the snR84 promoter, using a PCR-based approach. The resulting fragment was ligated into SacII and BamHI sites of plasmid pQL009, which is derived from pRS314 and harbors the ADE2 marker. Next, the gene for snR63 was cloned into the KpnI site of this plasmid, and the genes for snR3 and snR84 were cloned into the BamHI and SacII sites, respectively, generating plasmid pQL020. This plasmid was transformed into the (-)5 strain depleted of all four snoRNAs to replace the missing snoRNAs. Other combinations of snoRNA expression plasmids were constructed in the same way. snoRNA mutation. Mutations in the snoRNAs were performed using a two-step PCR approach. For snR191, a one-nt deletion was introduced into each of the two pseudouridylation pockets (Fig. 7A ), generating mutant snR191 gene which was cloned into BamHI and SacII sites of pQL009. Mutations that inactivate the modification function of the other three snoRNAs were made by PCR to generate snR3m, snR63m, and snR84m, by point deletions in the Ψ guide snoRNAs and a four-nt substitution in the guide element of the Nm guide snoRNA (Fig. 7A) . The PCR products were cloned sequentially into the following sites of the plasmid carrying snR191m, to generate plasmid pQL024: KpnI site (snR63m), BamHI site (snR3m), and SacII site (snR84m).
All mutations were confirmed by DNA sequencing. This plasmid was transformed into the (-)5 strain, to express the mutant snoRNAs.
The snR50 mutation was performed using the same approach. Briefly, the snoRNA methylation guide sequence (5'-AGAACCGCTACA-3') was replaced with a different sequence (5'-AATATGGAACATACAATA-3'). The mutant snR50 coding region was placed under the control of galactose inducible promoter, in a plasmid carrying ADE2 marker. The plasmid (pXL004) was transformed into YS602 control cells.
Translation fidelity
The reporter system was established as follows. A ~300 bp PCR fragment containing the promoter of NOG2 gene was amplified from yeast genome and inserted into the NcoI site of the plasmid pRS1539 (Puig et al., 2001 ), upstream of the Protein A coding region; orientation was examined by PCR. Next, a ~280 bp PCR fragment containing the HA sequence and 3' UTR of the NOG2 gene was inserted into the HindIII site of the plasmid generated above, immediately downstream of the stop codon of Protein A. The HA sequence is either at +1 or in the same reading frame as Protein A (stop codon readthrough, Fig. 4B ). The orientation of the insert was examined by PCR, generating plasmid FS+1 or FS-stop. Next, the entire reporter gene was amplified from plasmid FS+1 or FS-stop by PCR using oligonucleotides with BamHI and NotI sites at the 5' and 3' ends, respectively. The PCR products were cloned into BamHI and NotI sites of plasmid pQL009 containing ADE2 marker, yielding plasmids pXL011 (+1 frame shift) or pXL032 (stop codon read-through). Both experimental regions were sequenced.
Transformants were grown to ~1 OD 600 /ml and 15 OD units of cells were collected, washed once with water, and resuspended in 45 μl 2X SDS buffer. After heating at 95˚C for 6 minutes, samples were clarified twice by centrifugation at 14,000 ×g for 2 minutes, and supernatant (5 μl for Protein A and 25 μl for HA peptide) was separated by 15% SDS-PAGE. Proteins were transferred to nitrocellulose membranes (Whatman) and the Protein A peptide was detected using peroxidase-anti-peroxidase antibody (1:5,000, Sigma), and mis-coded HA peptide was probed with anti-HA antibody (1:4,000, Sigma) and anti-mouse antibody (1:5000, Roche). The membrane was incubated with ECL and the results were visualized with X-ray film exposure (two sec. for Protein A peptide and 20 mins. for the HA peptide).
Strains
Test strains were constructed using homologous integration, by replacing the snoRNA genes with different marker genes obtained by PCR amplification. The strains are listed in Table S1 .
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